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Novel Compounds 

The present invention relates to certain novel pyrimidone and pyridone compounds, processes tor their 
5 preparation, intermediates useftd in tbeir preparation, pharmaceutical compositions containing them and 
their use in therapy, in particular in the treatment of atherosclerosis. 



WO 95/00649 (SmithKline Beecham pic) describes the phospholipase A2 enzyme Lipoprotein 
Associated Phospholipase A2 (Lp-PLA2), the sequence, isolation and purification thereof, isolated 

1 0 nucleic acids encoding the en2yme, and recombmant host cells transformed with DNA encoding the 
enzyme. Suggested therapeutic uses for inhibitors of the enzyme mcluded atiierosclerosis, diabetes, 
rheumatoid arthritis, stroke, myocardial infarction, reperfusion injury and acute and chronic 
inflammation. A subsequent publication from the same group further describes this enzyme (Tew D et 
al, Arterioscler Thromb Vas Biol 1996:16;591-9) wherein it is referred to as LDL-PLA2. A later patent 

15 application (WO 95/09921, Icos Corporation) and a related publication in Nature (Tjoelker et a/, vol 374, 
6- ApriH995, 549) describe the enzyme PAF-AH which has essentially the same sequence as Lp-PLA2 
and suggest that it may have potential as a therapeutic protein for regulating pathological inflammatory 
events. 

10 It has been shown that Lp-PLA2 is responsible for the conversion of phosphatidylcholine to 

lysophosphatidylcHoline, during the conversion of low density lipoprotein (LDL) to its oxidised form. 
.The en2yme is known to hydrolyse the sn-2 ester of the oxidised phosphatidylcholine to give 
lysophosphatidylcholine and an oxidatively modified fatty acid. Both products of Lp-PLA2 action are 
biologically active with lysophosphatidylcholine, in particular having several pro-atherogenic activities 

5 ascribed to it including monocyte chemotaxis and induction of endothelial dysfunction, both of which 
facilitate monocyte-derived macrophage accumulation within the artery wall. Inhibition of the Lp-PLA2 
enzyme would therefore be expected to stop the build up of these macrophage enriched lesions (by 
inhibition of the formation of lysophosphatidylcholine and oxidised free fatty acids) and so be useful in 
the treatment of atherosclerosis. 

0 

A recently published study (WOSCOPS - Packard et al, K Engl J, Med. 343 (2000) 1 148-1 1 55) has 
shown that the level of the enzyme Lp-PLA2 is an independent risk factor in coronary artery disease. 

The increased lysophosphatidylcholuie content of oxidatively modified LDL is also thought to be 
) responsible for the endothelial dysfunction observed in patients with atherosclerosis. Inhibitors of Lp- 
PLA2 could tlaerefore prove beneficial in the treatment of this phenomenon. An Lp-PLA2 inhibitor 
could also find utility in other disease states tiiat exhibit endothelial dysfimction including diabetes, 
hypertension, angina pectoris and after ischaemia and reperfiision. 



hi addition, Lp-PLA2 inhibitors may also have a general application in any disorder that involves 
activated monocytes, macrophages or lymphocytes, as all of these cell types express Lp-PLA2. Examples 
of such disorders include psoriasis. 



Furthermore, Lp-PLA2 inhibitors may also have a general application in any disorder that mvolves lipid 
oxidation in conjunction with Lp-PLA2 activity to produce the two injurious products, ' 

1 
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lysophosphatidylcholine and oxidatively modified fatty acids. Such conditions include the 
aforementioned conditions atherosclerosis, diabetes, rheumatoid arthritis, stroke, myocardial infarction, 
ischaemia, reperfusion injury and acute and chronic inflammation, 



5 Patent appUcations WO 96/12963, WO 96/13484, WO 96/19451, WO 97/02242, WO'97/217675, WO 
97/217676, WO 96/41098, and WO 97/41099 (SmitiiKline Beecham pic) disclose inter alia various 
series of 4-thionyl/sulj5nyl/sulfonyl azetidinone compounds which are inhibitors of the en2yme Lp- 
PLA2. These are irreversible, acylating inhibitors (Tew et al. Biochemistry, 37, 10087, 1998). 

1 0 A fiinher class of compounds has now been ideaatified which are non-acylating inhibitors of the enzyme 
Lp-PLA2. Thus, WO 99/24420, WO 00/10980, WO 00/66566, WO 00/66567, WO 00/68208 and 
PCT/EPOl/1 1562 (unpublished at the priority date of the present application) (SmithKline Beecham pic) 
disclose classes of pyrimidone compounds. PCT/EPOl/1 1610 (SmithKline Beecham pic), also 
unpublished at the priority date of the instant application, discloses a class of pyridone compounds. We 

1 5 have now found" that the amide nitrogen substituent on both the pyrimidone and pyridone ring scaffolds 
may be replaced, to give compounds having good activity as inhibitors of the enzyme Lp-PLA2. 

Accordingly, the present invention provides a compound of formula (£)'. 

O 





0) 



in which: 

r1 is an aryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be the same or 
different selected from C(i.6)alkyl, C(i.6)alkoxy, C(i.6)alkylthio, arylC(l-6)alkoxy, hydroxy, halogen, 
CN, C0R7 carboxy, C00R7, NR7cor8, CONR^rIO, SOaNR^RlO, NR7s02RS, NR^rIO, mono to 
perfluoro-C(i_4)alkyl, mono to perfluoro-C(i.4)alkoxyaryl, and arylC(i^)alkyl; 

r2 is halogen, C(i.3)alkyl, C(i.3)alkoxy, hydroxyC(i.3)alkyl, C(i.3)alkylthio, 
C(i_3)alkylsulphinyl, aminoC(i_3)alltyl, mono- or di-C(i_3)alkylaminoC(i.3)alkyl, 
C(i.3)aIkylcarbonylaminoC(i.3)alkyl,C(i.3)alkoxyC(i_3)alkylcarbonylaminoC(i.3)alkyl, 
30 C(i_3)aIkylsulphonylaminoC(i.3)alkyl, C(i.3)alkylcarboxy, C(i.3)alkylcarboxyC(i.3)alkyl, and 
r3 is hydrogen, halogen, C(i_3)alkyl, or hydroxyC(i.3)alkyl; or 

r2 and B? together with the pyridone or pyrimidone ring carbon atoms to which they are 
attached form a fused 5-or 6-membered carbocyclic ring; or 

R^ and B? together with the pyridone or pyrimidone ring carbon atoms to which they are 
35 attached form a fused benzo or heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which 
may be the same or different selected from halogen, C(i_4)alkyl, cyano, C(i.3)alkoxyC(i_3)alkyl, 
C(l-4)alkoxy or C(i_4)all£ylthio, or mono to perfluoro-C(i^)alkyl; 

2 
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r4 is Het-C(0-4)alkyl in which Het is a 5- to 7- membered saturated heterocyclyl ring comprising 
N and optionally O or S, and in which N is substituted by C3^8cycloalkyl or C^j.g^alkyl further 

substituted by 1, 2 or 3 substituents selected jfrom R^^l, COOR^^ COOCH2Kl"i7CDKl~l7CN; 

5 CONR12r13^ 

Cs.gcycloalkyl, vinyl optionally substituted by halogen or C(i.3)alkyl and a 5- to 7- 

membered saturated heterocyclyl ring comprising N in which N may be substituted by Cj 3alkyl; 

is an aiyl or a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which may be 

the same or different selected jfrom C^^i^^^alkyl^ C^i^^alkoxy, C^^.g^alkylthio, arylC^j^g^alkoxy, 

hydroxy, halogen, CN, C0R7 carboxy, C00R7 NRA:0R8, CONR^rIO^ SO2NR9r10, NR'7s02R8, 

10 NR^rIO, mono to perfluoro-C(i^)alkyl and mono to perfluoro-C(i^4)alkoxy; 
r6 

is an aryl or a heteroaryl ring which is further optionally substituted by 1, 2, 3 or 4 
substituents which may be the same or different selected jfrom C^j^g^alkyl, C^i^g^alkoxy, 
C(i.6)alkylthio, C(i.5)alkyIsulfonyl, arylCQ^6)alkoxy, hydroxy, halogen, CN, COR^, carboxy, COOR^ 
CONR9r10^ NR7cOR8, SO2NR9r10, NR/SO2RS, NR^rIO, mono to perfluoro-C(i^)alkyl and mono 
15 to perfluoro-C(i^alkoxy, or C(5,io)aikyl; 

- - - -R^and-R&are-independently hydrogen-or G(i^l2)^l^ for instance C(i^4)alkyl (e.g. methyl or 

ethyl); 

R9andRlO which may be the same or different is each selected jfrom hydrogen, or C(i,i2)^'^'Q^1» 
or r9 and R^O together with the nitrogen to which they are attached form a 5- to 7 membered ring 
20 optionally containing one or more further heteroatoms selected jfrom oxygen, nitrogen and sulphur, and 
optionally substituted by one or two substituents selected jfrom hydroxy, 0x0, C(i.4)alkyl, C(i. 
4)alkylcarbo3^, aryl, e.g. phenyl, or aralkyl, e.g benzyl, for instance morpholine or piperazine; 

Rll is an unsubstituted 5- or 6-membered heteroaryl or an unsubstituted 6-membered aryl, or a 
5- or 6-membered heteroaryl or a 6-membered aryl substituted by one or more R^^. 
25 r12 is selected from hydrogen or Ci^3alkyl; 

R13 is selected from phenyl optionally substituted by halogen, Ci-galkyl, Ci.galkoxy or cyano, or 
Cs^ycycloalkyl; 

R^4 is selected from the group consisting of halogen, CF3, Cj^salkyl, Cj^galkoxy or cyano; 
X is CH or nitrogen; and 

30 Y is a C(2-4)alkylene group (optionally substituted by 1, 2 or 3 substituents selected from methyl 

and ethyl), CH=CH, or (CH2)nS where n is 1, 2 or 3. 

In another aspect the invention provides a compound of formula (T) as defined above in which R^ is an 
aryl group, optionally substituted by 1, 2, 3 or 4 substituents which may be the same or different selected 
35 from halogen, C^i^gjalkyl, trifluoromethyl or Cf^i.g^alkoxy. 

Representative examples of r1 when an aryl group include phenyl. Preferably, R^ is phenyl optionally 
substituted by 1, 2, 3 or 4 halogen substituents, preferably, from 1 to 3 fluoro, more preferably, 2,3- 
difluoro or 4-fluoro. 



40 



In another aspect the present invention provides a compound of formula (I) as defined above in which, 
when X is CH, R-^ and R^ together with the pyridone ring carbon atoms to which they are attached form 
a fused benzo or pj^do ring optionally substituted by 1, 2, 3 or 4 substituents which may be the same or 
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different selected from halogen, C(i„4)alkyl, cyano, C(i.3)alkoxyC(i.3)aIkyl, C(i^)alkoxy or 
C(l-4)alkylthio, or mono to perfluoro-C(i^)alkyL 

Rq^resentativeexamples of and include when R-^ and r3, together with the pyridone ring carbon 
5 atoms to which they are attached, form an unsubstituted fused benzo or pyrido ring. 

In anotihier aspect the present invention provides a compound of formula CO as defined above in which, 
when X is nitrogen, R^ and R^ together with the pyrimidone ring carbon atoms to which they are 
attached form a fused 5-membered carbocyclic (cyclopentenyl) or benzo ring optionally substituted by 1, 
10 2, 3 or 4 substituents which may be the same or different selected from halogen, C(i.4)alkyl, cyano, C(i^ 
3)alkoxyC(i.3)alkyl, C(i.4)alkoxy or C(i.4)alkylthio, or mono to perfluoro-C(i^)alkyL 

Representative examples of R^ and r3 include when R^ and r3, together with the pyrimidone ring 
carbon atoms to which they are attached, form an unsubstituted fused benzo or cyclopentenyl ring. 

•Ih-anolher aspect-the -present invention-provides a compound of formula-(I) as-defined above in^which- - 
r4 is Het-C(0)alkyl in which Het is a six-membered saturated heterocyclyl ring comprising nitrogen in 
which the nitrogen is substituted by Cs^gcycloalkyl or C(i.2)2ikyl substituted by a smgle substituent 
selected from r1 1, COORI 1, COOCH2RI 1, CORI 1, CN, CONR12r13^ Cs.gcycloalkyl, vinyl 
optionally substituted by halogen or methyl and a 5- or 6- membered saturated heterocyclyl ring 
comprising N in which tilie nitrogen may be substituted by methyl. 

Representative examples of R^ include piperidin-4-yl substituted at the 1-position by methyl which is 
further substituted by pyridyl, thiazoI-2-yl, cyano, 2-methylthiazol-4-yl, 2-chlorothiazol-4-yl, 1-methyl- 
piperidin-3-yl, cyclopropyl, phenyl, 5-methyl-isoxazol-3-yl, 1-chloro vinyl, 2,2-dimethylvinyl, COORH, 
CORI 1 and CONR12r13, 

Representative examples of r4 include piperidin-4~yl substituted at the 1-position by ethyl which is 
further substituted by l-methyl-pyrrolidin-2-yl, pyrazol-l-yl, imidazol-l-yl and vinyl. 

In another aspect the present invention provides a compound of formula (I) as defined above in which R^ 
is phenyl or pyridyl. 

Representative examples of R^ include phenyl. 

In another aspect the present invention provides a compound of formula (I) as defined above in which R^ 
is phenyl substituted by mono to perfluoro-C(i.4)alkyl, halogen or C(i.6)alkyL 

Representative examples of R^ include phenyl substituted by trifluoromethyl at the 4-position. 

Preferably, R^ and r6 together form a 4-(phenyl)phenyl or a 2-(phenyl)pyridinyl substituent in which the 
remote phenyl ring may be optionally substituted by trifluoromethyl, preferably at the 4-position. 

Representative examples of r1 ^ include phenyl, pyridyl, thiazolyl, pyrazolyl, imidazolyl and isoxazolyl. 
45 
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Representative examples of R^-^ include hydrogen and methyl. 
Representative examples of R^^ include cyclohexyl and phenyl. 



5 Representative examples of R^^ include methyl, chloro, methoxy and cyano. 

In another aspect, the present invention provides a compoimd of formula (I) as defined above in which Y 
is a C(2-4)aIkylene group or CH2S. 

1 0 Representative examples of Y when X is CH or nitrogen include CH2S and (CH2)2. 

It is to be understood that the invention covers all combinations of particular aspects of the invention as 
described hereinabove. 

1 5 It will be appreciated that compounds of the present invention may comprise one or more chiral centres 

so-that-stereoisomeris-may be-formedr-T?iepresent-invention-CGvers. all-such-^tereoisomers,- including. 

individual diastereoisomers and enantiomers, and mixtures thereof. 

It will be appreciated that in some instances, compounds of the present invention may include a basic 
.0 function such as an amino group as a substituent. Such basic functions may be used to form acid 

addition salts, in particular pharmaceutically acceptable salts. Pharmaceutically acceptable salts include 
those described by Berge, Bighley, and Monkhouse, J. Pharm, ScL, 1977, 66, 1-19. Such salts may be 
formed from inorganic and organic acids. Representative examples thereof include maleic, fumaric, 
benzoic, ascorbic, pamoic, succinic, bismethylenesalicylic, methanesulfonic, ethanedisulfonic, acetic, 
5 propionic, tartaric, salicylic, citric, gluconic, aspartic, stearic, palmitic, itaconic, glycolic, p- 
aminobenzoic, glutamic, taurocholic acid, benzenesulfonic, p-toluenesulfonic, hydrochloric, 
hydrobromic, sulfuric, cyclohexylsulfamic, phosphoric and nitric acids. 



It will be appreciated that in some instances, compounds of the present invention may include a carboxy 
group as a substituent. Such carboxy groups may be used to form salts, in particular pharmaceutically 
acceptable salts. Pharmaceutically acceptable salts include those described by Berge, Bighley, and 
Monkhouse, J, Pharm. Set, 1977, 66, 1-19. Preferred salts include alkali metal salts such as the sodium 
and potassium salts. 



> When used herein, the term "alkyl" and similar terms such as "alkoxy" includes all straight chain and 
branched isomers. Representative examples thereof include methyl, ethyl, /z-propyl, /.yo-propyl, «-butyl, 
jec-butyl, wo-butyl, /-butyl, /i-pentyl and 72-hexyL 

When used herein, the term "aryl" refers to, unless otherwise defined, a mono- or bicyclic aromatic ring 
• system containing up to 10 carbon atoms in the ring system, for instance phenyl or naphthyl. 

When used herein, the term "heteroaiyl" refers to a mono- or bicyclic heteroaromatic ring system 
comprising up to four, preferably 1 or 2, heteroatoms each selected from oxygen, nitrogen and sulphur! 
Each ring may have from 4 to 7, preferably 5 or 6, ring atoms. A bicyclic heteroaromatic ring system 
may include a carbocyclic ring. 
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men used herein, the tenns "halogen" and "halo" include fluorine, chlorine, bromine and iodine and 
fluoro, chloro, bromo and iodo, respectively. 



5 When used herein the tenn "5-membered heteroaiyl" means a heteroaiyl selected from the following: 

<) O A 6 ^'i 



i'j O O <y O 
O t> O i> O 



The term "6- membered heteroaryl" means a heteroaiyl selected from the following: 



O O Q- U O 



The term "6-membered atyl" means: 




Since the compounds of the present invention, in particular compounds of formula (1), are mtended for 
15 use in phaimaceutical compositions, it wiU be understood that they are each provided in substantiaUy 
pure form, for example at least 50% pure, more suitably at least 75% pure and preferably at least 95% 
pure (% are on a wl/wt basis). Impure preparations of the compounds of formula (I) may be used for 
preparing the more pure forms used in the pharmaceutical compositions. Although the purity of 
intermediate compounds of the present invention is less critical, it will be readily understood that the 
20 substantially pure form is preferred as for the compounds of formula (1). Preferably, whenever possible, 
the compounds of the present invention are obtained in crystalline form. 

When some of Ihe compounds of this invention are allowed to crystallise or are re-crystaUised from 
organic solvents, solvent of crystallisation may be present in the crystalUne product. This invention 
25 includes within its scope such solvates. SimUarly, some of the compounds of this invention may be 
crystalUsed or re-crystallised from solvents contauiing water. In such cases water of hydration may be 
formed. This invention includes within its scope stoichiometric hydrates as well as compounds 
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containing vanable amoxints of water that may be produced by processes such as lyophilisation. In 
addition, different crystaUisation conditions may lead to the formation of different polymorphic forms of 

5jy£^g^l^^ P^Q inve ntion includ es within its scope all polymorphic forms of the compounds of 

formula (f). 

5* 

Compounds of the present invention are inhibitors of the enzyme lipoprotein associated phospholipase 
A2 (LP-PLA2) and as such are expected to be of use in therapy, in particular in tiie treatment of 
atherosclerosis. In a further aspect therefore the present invention provides a compound of formula (I) 
for use in therapy. 

10 

The compounds of formula (I) are inhibitors of lysophosphatidylcholine production by Lp-PLA2 and 
may therefore also have a general application in any disorder that involves endothelial dysfunction, for 
example atherosclerosis, diabetes, hypertension, angina pectoris and after ischaemia and reperfusion. In 
addition, compoimds of formula (T) may have a general application in any disorder that involves lipid 
15 oxidation in conjunction with enzyme activity, for example in addition to conditions such as 

- "atherosclerosis and-diabetes, other conditions-such- as rheumatoid-arteit^ . . . 

conditioins of the brain such as Alzheimer's Disease, myocardial infarction, ischaemia, reperfusion injury, 
sepsis, and acute and chronic inflammation. 

20 Further applications include any disorder that involves activated monocytes, macrophages or 

lymphocytes, as all of these cell types express Lp-PLA2. Examples of such disorders include psoriasis. 

Accordingly, in a further aspect, the present invention provides for a method of treating a disease state 
associated with activity of the enzyme Lp-PLA2 which method involves treating a patient in need thereof 
25 with a therapeutically effective amount of an inhibitor of the enzyme. The disease state may be 
associated with the increased involvement of monocytes, macrophages or lymphocytes; with the 
formation of lysophosphatidylcholine and oxidised free fatty acids; with lipid oxidation m conjunction 
with Lp-PLA2 activity; or with endothelial dysfunction. 

}0 Compounds of the present invention may also be of use in treating the above mentioned disease states in 
combination with an anti-hyperlipidaemic, anti-atherosclerotic, anti-diabetic, anti-anginal, anti- 
inflammatory, or anti-hypertension agent or an agent for lowering Lp(a). Examples of the above include 
cholesterol synthesis inhibitors such as statins, anti-oxidants such as probucol, insulin sensitisers, 
calcium channel antagonists, and anti-inflammatory drugs such as NSAIDs. Examples of agents for 

J5 lowering Lp(a) include the aminophosphonates described in WO 97/02037, WO 98/283 10, WO 
98/283 11 and WO 98/283 12 (Symphar SA and SmithKline Beecham). 

A preferred combination therapy will be the use of a compound of the present invention and a statin. The 
statins are a well known class of cholesterol lowering agents and include atorvastatin, simvastatin, 
0 pravastatin, cerivastatin, fluvastatin, lovastaltin and rosuvastatin (also referred to as S-4522 or ZD 4522, 
Astra Zeneca), The two agents may be administered at substantially the same time or at different times, 
according to flie discretion of the physician. 

A further preferred combination therapy will be liie use of a compound of the present invention and an 
5 anti-diabetic agent or an insulin sensitiser, as coronary heart disease is a major cause of death for 

7 



P3303O 



diabetics. Within this class, preferred compounds for use with a compound of the present mvention 
include the PPARgamma activators, for instance GI262570 (GlaxoSmithKline) and the gUtazone class of 
compounds such as rosiglitazone (Avandia, GlaxoSmithKline), tro glitazone and pioglitazone. 



la iherapeutic use, the compounds of the present invention are usually administered m a standard 
pharmaceutical composition. The present invention therefore provides, in a further aspect, a 
pharmaceutical composition comprising a compound of formula (I) and a pharmaceutically acceptable 



earner. 



Suitable pharmaceutical compositions include those which are adapted for oral or parenteral 
administration or as a suppository. 

Suitable pharmaceutical compositions include those which are adapted for oral or parenteral 
administration or as a suppository. Compounds of formula (1) which are active when given orally can be 
formulated as liquids, for example syrups, suspensions or emulsions, tablets, capsules and lozenges. A 
-hquid-fotindation-wai-generallyconsist-ofasuspension-orsolution-ef-the-oompoundor . 

phannaceutically acceptable salt in a suitable Uquid carrier(s) for example, ethanol, glycenne, non- 
aqueous solvent, for example polyethylene glycol, oils, or water with a suspending agent, preservative, 
flavouring or colouring agent A composition m the fonn of a tablet can be prepared usmg any suitable 
pharmaceutical carrier(s) routinely used for preparing soUd formulations. Examples of such earners 
include magnesium stearate, starch, lactose, sucrose and cellulose. A composition m the form of a 
capsule can be prepared using routine encapsulation procedures. For example, pellets contammg the 
active ingredient can be prepared using standard carriers and then fmed into a hard gelati^^^^^ 

alternatively, a dispersion or suspension can be prepared using any suitable pharmaceutic^ carner(s), for 
example aqueous gums, celluloses, silicates or oUs and the dispersion or suspension then filled mto a soft 
gelatin capsule. Topical parenteral compositions consist ofa solution or suspension of ^e compound of 
fomiula (D in a sterile aqueous earner or parenterally acceptable oil, for example polyethylene glycol 
polyvinyl pyrroUdone, lecithin, arachis oil or sesame oil. Alternatively, the solution can be lyophihsed 
and then reconstituted wi& a suitable solvent just prior to administration. A typical suppository 
formulation comprises a compound of formula (1) which is active when administered m 4is way. wi& a 
bindmg and/or lubricating agent such as polymeric glycols, gelatins or cocoa butter or other lowmelting 
vegetable or synthetic waxes or fats. 

Preferably the composition is in unit dose form such as a tablet or capsule. Each dosage unit for oral 
administration contains preferably from 1 to 500 mg (and for parenteral administration contams 
preferahly from 0.1 to 25 mg) of a compound of the fomiula Q. The daily dosage regimen for an adu^t 
patient naay be, for example, an oral dose of between 1 mg and 1000 mg. preferably between 1 mg and 
500 mg, or an intravenous, subcutaneous, or intramuscular dose of between 0.1 mg and 100 mg, 
preferably between 0.1 mg and 25 mg. of the compound of the formula (1), the compomid bemg 
administered 1 to 4 times per day. Suitably the compounds will be administered for a period of 
continuous therapy, for example for a week or more. 

A compound of formula (1) may be prepared by reacting an acid compound of formula (E): 
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CO2H 



in which X, Y, r1, r2 and r3 are as hereinbefore defined, 
with an amine compound of formula (m): 

5 

r6-R5-CH2NHR4 

(m) 

in which r4, r5 and R^ are as hereinbefore defined; under amide forming conditions. 

-10 Suitable. amidaformingxonditions.aie_wjeJUL^ treating the acid of formula (m ^ 

with the amine of formula (ID) in the presence of a coupling agent such as l-(3-dimethyl-aminopropyl)-3- 
ethylcarbodiimide (DEC) and l-hydroxybenzotriazole (HOBtX or 0-(7-azabenzotriazol-l-yl)-N,N,N',N'- 
tetramethyluronium hexafluorophosphate (HATU) and di-isopropylethylamine, in an aprotic solvent such 
as dichloromethane or dimethylformamide. 

15 

It will be appreciated by those skilled in the ait that amines of formula (JH) are either known compounds 
or may be prepared by literature methods such as reductive amination between suitable carbonyl and 
amine precursors, employing an appropriate reducing agent such as sodium triacetoxyborohydride or 
sodium borohydride. Such methods are described in "Comprehensive Organic Transformations: a guide 
20 to functional group preparations" by Richard Larock (VCH, 1989) , incorporated herein by reference. 

It will be appreciated by those skilled in the art that compounds of formula (I) may be prepared by 
interconversion, utilising suitable precursors of compounds of formula (T). Specifically, compounds of 
formula (I) wherein R^ is Het-C(0-4)^ikyl ^ which Het is a 5- to 7- membered saturated heterocyclyl 

25 ring comprising N and optionally O or S, and in which N may be substituted by C(i.6)alkyl which may 
be further substituted, may be synthesised from precursor compoimds wherein R^ is Het-C(0-4)alkyl in 
which Het is a 5- to 7- membered saturated heterocyclyl ring comprising N and optionally O or S, and in 
which N is unsubstituted, by alkylation. Alkylations axe well known to those skilled in the art and are 
described in many standard organic texts, such as ^Advanced Organic Chemistry* by Jerry March, fourth 

\0 edition (Wiley, 1992), incorporated herein by reference. 

A compound of formula (U) may be readily prepared from a corresponding ester of formula (TV): 



9 



P3303O 




(TV) 

in which X, Y, r1, r2 and r3 are as hereinbefore defined, and r15 is ben2yl or C(i_6)aJkyl, for example 
ethyl or t-butyl, by treating with a de-esferifying agent, for instance, when r15 is t-butyl. trifluoroacetic 
acid or whenRlS jg ethyl or benzyl, sodium hydroxide in dioxan. 

The overall synthesis of compounds of formula (1) is Ulustrated in the following scheme wherem r1 to 
r15 are as hereinbefore defined: 
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(XVIII) 
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Referring to the scheme when X is CH, the ester (IV) is usually prepared by N-1 alkylation of (V) using 

(VI), in which l3 i s a leaving group (e.g. Br) and r15Js as her einbefore defmed e.g. (VI) is t-butyl 

^romoacetate"or~eiiyl bromoacetate, in the presence of abase e.g. BuLi in THF. sodium hydnde rnN- 



bromoacetate or emyi oromoaccLaio, m luc^ ^i^^o^iiww «. 

5 methyl pyrrolidinone (NMP), or a secondary or teriary amine such as di-isopropyleliiylamine, m an inert 
solvent such as dichloromethane (step c). 

Alternatively, when X is CH, Y is CH2S, and r2 and r3, together with the pyridone ring carbon atoms to 
which they are attached, form a fused benzo ring, mtermediate (IV) may be synthesised from known 
1 0 starting materials by steps (s), (c) and (v) in which: 

(s) treatment of Meldnim's acid (XXm) with sodium hydride at low temperature, followed by reaction 
with phenylisothiocyanate and subsequent treatment with r1cH2-L4 where is a leavmg group; 
(c) as hereinbefore discussed; 
(v) treatment of (XXV) with trifluoroacetic acid. 

~ -- -- - Wfien-Xls-eM-afld-Yis-alicylBnB; itisT)referablBnD user steps- (m),-(h) «nd-(c) (intermediates (XVIE); 
(XVU) and (V)) or steps (n) and (p) (intermediates (XIX), (XX), (XXI)) in which: 
(m) chain extension of a 2-alkyl pyridine, e.g. where Y = ZCH2CH2 by treatment of a 2-methylpyridme 
(XVm) with r1-Z-CH2-L4 (XVI) in which is a leavmg group and a strong base, such as BuLi. m 

(h) transformation of a 4-substituted pyridme into a 4-pyridone e.g. by treatment of (XVII) r16 = CI 
with aq HCl and dioxan, or deprotection of r16 = Oallyl, e.g. using (Ph3P)3RhCl when in aq. ethanol. 
(c) as hereinbefore described. 

25 In the alternative route, the 3-ester group is removed from intermediate (XDC) rI^ = C(i.6)alkyl by 

heating in diphenyl ether where r17 = tBu (step n); Intermediate (XIX) is formed from the 2,6-dioxo- 
1,3-oxazine (XX) and ester (XXI) by treatment with a base such as NaH in DMF or 1.8- 
diazabicyclo[5.4.0]undec-7-ene in dichloromethane (step p). 

30 Synthesis of (XX) from known startmg materials may be achieved via steps (y) and (c) in which: 
(y) treatment of (XXVII) with azidotrimethylsilane in tetrahydrofixran or dichloromethane; 
(c) as hereinbefore described. 

When X is nitrogen and Y is CH2S it is preferable to use steps (e) and (c) (intermediates (IX), (X)) in 

35 which: , ^ ^ , , j- 

(e) thioether fonning reaction. Treatment of (DC) with r1-L4 in the presence of a base such as sodium 
ethoxide or potassium carbonate, preferably in a solvent such as ellianol, dimethyl formamide. or . 
acetone, or a secondary or tertiary amine base such as di-isopropylethylamine. in a solvent such as. 
dichloromethane. 

40 (c) as hereinbefore described. 

When X is nitrogen and Y is (CK^h it is preferable to react intermediate (VII) with intermediate (VIII) 
(step (d)) under standard pyrimidone ring forming conditions, in a solvent such as benzene. 
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It will be appreciated by those skilled in the art that all other starting materials and intermediates are 
either known compounds or may be prepared by literature methods, such as those described in 
"Comprehensive O rganic Transformations: a guide to functional group preparations" by Richard Larock 
(VCH, 1989), incorporated herein by reference. 

As will be appreciated by tihose skilled in tiie art it may be necessary or desirable at any stage in the 
synthesis of compounds of formula (I) to protect one or more sensitive groups in the molecule so as to 
prevent undesirable side reactions. The protecting groups used in the preparation of compoimds of 
formula (I) may be used in conventional manner. See for example, those described in 'Protective Groups 
in Organic Synthesis' by Theodora W Green and Peter G M Wuts, second edition, (John Wiley and Sons, 
1991), incorporated herein by reference, which also describes methods for the removal of such groups. 

The present invention will now be illustrated by the following examples. 
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Examples 

The structure and purity of the intermediates and e xamples was confirmed by IH-NMR and (m nearly 
cases)~mass sjpectroscopy, even where not explicitly indicated below 



5 Intermediate Al 4-(4-TrifluoromethylphenyI)benzaldehyde 

A 3 L 3-neck flask fitted with top stirrer, condenser and argon inlet/outlet was charged with 4-tnfluoro- 
methybenzene boronic acid (90.0 g, 0.474 mol), 4-bromobenzaldehyde (83.29 g, 0.450 mol) and 1,2- 
dimethoxyethane (1.3 L), followed by 2M aqueous sodium carbonate (474 mL) and palladium acetate 

10 (5.32 g, 0.0237 mol). The stirring mixture was heated to reflux for 4 h under argon, then allowed to cool 
to room temperature over 16 h. The reaction mixture was fUtered through hyflo. The filtrate was dUuted 
with saturated brine and extracted 3x with ethyl acetate. The combined extracts were dried over 

magnesium sulfate and r.\f^r^fhrn^2hJi:<^^ ^^^^ ^^^ ^^^^^ evaporated to a 

Vo'lid7ca"l20"g7crade)riFlash chromatography (sihca, 10-50% dichloromediane in pet. ether, 10% steps) 

15 gave a white solid which dissolved in hexane (500 mL) on boiling. Crystallisation, finaUy in ice, gave 
the title compound as a soUd which was fUtered of^ washed wilii ice cold hexane and dried, (86.33 g. 
77%). •H-NMR(CDCl3) 5 7.77-8.03 (8H, m), 10.09 (IH, s). 

Intermediate A2 — 4-(4-Trifluoromethylphenyl)benzonitriIe 

20 Prepared by the method of intermediate Al using 4-trifluoromethylbenzeneboronic acid and 4- 

bromobenzonitrile. ^H-NMR (DMSO) 5 7.99-7.94 (6H. m) 7.86 (2H, d); MS(APCI+) found (M+l)=248, 
C14H8NF3 requires 247. 

Intermediate A3 — 4-(4-Trifluoromethylphenyl)ben2ylamine hydrochloride salt 

25 To a solution of intermediate A2 (96.7g, 0.39 mol) in absolute ethanol (51) and concentrated hydrochlonc 
acid (200 ml) was added 10% palladium on charcoal (30.0 g, 54% H2O paste). The mixture was stirred 
under 50psi hydrogen for 16h. Additional 10% palladium on charcoal (25.0 g, 54% H2O paste) was 
added and the mixture was stirred under 50psi hydrogen for further 16h. The mixture was filtered 
through celite and the solvent evaporated to give the hydrochloride salt of the title compound as a cream 

30 solid (102.5g, 91%). 'H-NMR (DMSO) 5 8.61 (3H, s), 7.93 (2H, d), 7.83 (2H, d), 7.80 (2H. d), 7.65 
(2H, d), 4.08 (2H, s); MS(APCI+) found (M-NH2)=235, C14HJ2F3N requires 251. 

Intermediate A4—N-(l-(t-butoxycarbonyI)piperidm-4-yI)-4-(4-trifluoromethylphenyI)- 
benzylamine 



0. 



H 
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To a solution of intermediate Al (1 1.2g) and 4-amino-N-(t-butoxycarbonyl)piperidine (8.96g) in 
dichloromethane was added dried 4A molecular sieves and the mixture stirred occaisionally over 18h. 
The mixture was filtered and the solvent removed under reduced pressure. The residue was dissolved in 
ethanol and sodium triacetoxyborohydride (18.5g) added. The mixture was stirred overnight at room 
temperature. The mixture was concentrated ahnost to dryness and partitioned between dichloromefliaiLe 
and water. The aqueous layer was extracted with further dichloromethane (x2) and the combined organic 
layers were evaporated tmder reduced pressure. The residue was chromatographed on silica gel using 
ethyl acetate as eluent. This gave the title compound as a white solid (lOg). ^H-NMR (CDCI3) 5 1.3- 
L45 (2H, m), 1.45 (9H, s), 2.65-2.9 (3H, m), 3.5-3.8 (2H, br), 3.92 (2H, s), 3.95-4.2 (2H, br); 7.43 (2H, 
d), 7.57 (2H,d), 7.68 (4H, s). 

Similarly prepared, except using sodium borohydride in place of sodium triacetoxyborohydride, was: 
Intermediate AS — N-(l-Ben2yIpiperidin-4-yl)-4'-trifluoromethylbipheii-4-ylmethylamine 

Intermediate A6 — 8-ThiazoI-2-ylmethyl-l,4-dioxa-8-aza«-spiro[4.5]decane 




A mixture of 2-chloromethylthiazole hydrochloride (2.1g), l,4-dioxa-8-azaspiro[4.5]decane (1.58ml) and 
diisopropylethylamine (4.73ml) in dichloromethane (40ml) was stirred at room temperature for 16h at 
room temperature. The solution was washed with saturated sodium bicarbonate (x2) and dried over 
sodium sulphate. The solvent was removed under reduced pressure and the residue chromatographed on 
silica gel using 1-3% methanol in dichloromethane as eluents. This gave the desired product (1.75g). 
^H-NMR (CDCI3) 5 1.78 (4H, t) 2.68 (4H, t), 3.89 (2H, s), 3.95 (4H, s), 7.2-7.3 (IH, m), 7.65-7.75 (IH, 
m); MS(APCI+) found (M+l)=241, CuHieNaOiS requires 240. 

Similarly prepared was: Intermediate A7 — 8-Pyrid-2-ylmethyl-l,4-dioxa-8-aza-spiro[4.5]decane 
Intermediate A8 — l-Thiazol-2-ylmethyIpiperidin-4-one 




8-Thiazol-2-ylmethyH,4-dioxa-8-aza-spiro[4.5]decane (Int A6) (1.53g) was dissolved in 2M 
hydrochloric acid (15ml) and heated at 55®C for 16h, The mixture was cooled in ice and 40% sodiimi 
hydroxide was added to pH 12. The mixture was extracted with dichloromethane (x3), the combined 
extracts dried over sodium sulphate and evaporated under reduced pressure to give the desired product 
(1.26g). ^H-NMR (CDCI3) 5 2.51 (4H, t) 2.91 (4H, t), 4.02 (2H, s), 7.34 (IH, d), 7.75 (IH, d). 

Similarly prepared was: Intermediate A9 — l-Pyrid-2-ylmethylpiperidiri-4-6ne 
Intermediate AlO — l-Benzyloxycarbonylmethylpiperidin-4-one 
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Piperidm-4-one hydrochloride (2.71g) was suspended in dichloromethane and benzylbromoacetate 
(3.17ml) and diisopropylelhylamine (7.66ml) added. The clear solution warmed sligjxtly and was left for 
5h at room tem perature. The mixture was diluted with dichloromethane and washed with saturated 
l^ui^bicarbonate and dried over sodium sulphate. Removal of the solvent gave the desired product 
(4.87g). This material could be crystallised on trituration with Ught petrol. 'H-NMR (CDCI3) 5 2.50 
(4H. t) 2.92 (4H, t), 3.42 (2H, s), 5.18 (2H. s), 7.25-7.45 (5H, m). 

Intermediate All —N-(l-ThiazoI-2-ylmefliylpiperidin-4-yl)-4'-trifluoromett^^^ 
methylamine 




A mixture of l-thiazol-2-yhnethylpiperidin-4-one (1.23g), 4-(4-trifluoromethylphenyl)benzylamme 

■h7drocmDridfe-salr(Int.-A3)rsodhmrtriacetoxyborohydride (2;-13-g)-and-aceti&^^^^ - 

dichloromethane was stirred under nitrogen for 40h. The solution was poured into 2M sodium hydroxide 
(40ml) with stirring. The organic layer was separated and the aqueous layer re-extracted with methylene 
chloride. The combined organic layers were dried over sodium sulphate and evaporated under reduced 
pressure. This gave a solid (2.57g) that was chromatographed on silica gel using 2-4% methanol in 
dichloromethane as eluents. This gave the desired product (l.Sg). ^H-NMR (CDCI3) S 1.85-2.0 (2H, m), 
2.2-2.3 (2H,m), 2.5-2.65 (IH. m), 2.9-3.05 (2H, m), 3.87 (2H. s), 3.88 (2H s), 7.28 (IH, d), 7.43 (2H, d), 
7.56 (2H, d), 7.6-7.8 (5H, m); LOMS (LC conditions as for Example 1), CESI+) found (M+1) 432. 
C23H24F3N3S requires 43 1 . LC7MS purity = 100%. 

Similarly prepared was: 

Intermediate AU—N-(l-Pyrid-2-yhnethylpiperidin-4-yl)-4'-trifluoromethylbiphen-4-yhnethylamine 

Similarly prepared, except usmg sodium bicarbonate in place of sodium hydroxide, was: 
Intermediate A13—N-(l-Benzyloxycarbonyhne1hylpiperidin-4-yl)-4'-trifluorometfaylbiphen-4-yl- 
methylamine 
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Intermediate Bl — 4-Chloro-2-(2-(2^-di£luorophenyl)ethyl)quinoline 




Butyllitibium (4.76ml, 2.5M in hexanes, 1 equiv) was added dropwise to a solution of 4-chIoroqumaldiiie 
(2.4ml, 1 eqniv) in tetrahydrofuran (30ml) at -18^C and the reaction mixture stirred for ISmin. 2,3- 
Difluorobenzyl bromide (L82ml, L2 equiv) was added dropwise and stirring was continued for Ih. 
After warming to room temperature the solution was diluted with water and ethyl acetate and the organic 
phase dried and evaporated. Chromatography (silica, 10:1 petrol / ethyl acetate) gave the title compoxmd 
as a white solid (3.16g). ^H-NMR (CDCI3) 5 3.23 (4H, m), 6.89-6.99 (3H, m), 7.33 (IH, s), 7.59 (IH, m), 
7.74 (IH, m), 8.04 (IH, d), 8.15 (IH, d); MS (APCI+) found (M+1) = 304; CnHn^^ClFaN requires 303. 



Intermediate B2 — 2-(2-(2,3-Difluorophenyl)ethyl)-LBr-quinolin-4-one 




4-Chloro-2-(2,3-difluorophenylethyl)quinoline (Int. Bl) (2.83g) was heated to reflux in aqueous 
hydrochloric acid (2M, 15ml) and dioxane (6ml) for 72h. The reaction mixture was extracted with 
dichloromethane (90ml) and methanol (10ml), and the organic phase dried and evaporated to give the 
title compound as a white solid (2.61g). ^H-NMR (dg-DMSO) 5 3.15 (4H, s), 6.46 (IH, s), 7.15 (2H, m), 
7.27 (IH, m), 7.51 (IH, m), 7.82 (2H, m), 8.15 (IH, d); MS (APCI+) found (M+1) = 286; C17H13F2NO 
requires 285. 



Intermediate B3 — Teri butyl [2"(2-(2,3-difluorophenyl)ethyI)-4-oxo-4jy-quinoKn-I-yl]acetate 




To a slurry of 2-(2-(2,3-Difluorophenyl)ethyl)-lfl^-qumolin-4-one (Int. B2) (33g) hx dry THF (500ml) at 
0°C under argon was added dropwise /j-bulyl lithium (2.5M in hexanes) (47inl). The solid dissolved 
during the addition. The mixture was allowed to warm to room temperature and stirred at this 
temperature for 0.5h. Tert. butyl bromoacetate (28ml) was added and the mixture heated at 40°C for 48h. 
The mixture was cooled to room temperature and poured into saturated ammonium chloride and 
extracted with dichloromethane (x3). The combined extracts were washed wilh brine, dried over 
magnesium sulphate and evaporated under reduced pressure to give a brown solid. Trituration of this 
material with hexane and then diethyl ether gave the title compound (35.7g). IH NMR (CDCI3) 5 1.46 
(9H, s), 2.85-3.15 (4H, m), 4.83 (2H, s), 6.25 (IH, s), 6..8-7.2 (3H, m), 7.2-7.45 (2H, m), 7.6-7.7 (IH, m), 
8.4-8.5 (IH, m). 
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^ Intermediate B4 — [2-(2-(2,3-Difluoropheiiyl)etliyI)-4-oxo-4H-qmnoIm-l-yl]acetic acid 



10 



15 



To a solution of tert butyl [2<2<2,3-dmuoropheiiyl)ethyl)-4-oxo-4/f-quinolin-l-yl]acetate (Int. B3). 
(35g) in dry dichloromethane (300ml) was added trifluoroacetic acid (50ml) and the solution left for 68h. 
The mixture was evaporated under reduced pressure to give an oily gum which was triturated with 
diethyl ether. The solid so formed was washed with water and dried under vacuum. This gave the 
desired material (30g). ^H-NMR (d^-DMSO) 5 2.8-3.2 (4H. m), 5.24 (2H, s). 6.19 (IH, s). 7.05-7.4 (3H, 
m), 7.4-7.55 (IH, m), 7.55-7.9 (2H, m), 8.15-8.3 (lH,m) 



Intermediate CI — 3-Azaisatoic anhydride 




H 



To a stirring solution of 2,3-pyridinedicarboxyUc anhydride (lOOg, 1 equiv) m anhydrous tetrahydroforan 
(IL) was added dropwise under argon at 38-46°C over 1.25h azidotrimethylsilane (97.9 ml, 1.1 equiv). 
The temperature was maintained at 45-50<'C for a further 2h then Ihe mixture refluxed for 30 min, cooled 
to ambient temperature and ethanol (43 ml, 1.1 equiv) added dropwise. On stirring for 16h an off-white 
solid was obtained which was filtered, washed and dried, to give the title compound (90.7g). H-NMR 
(dfi-DMSO) 5 7.25-7.35 (IH, m), 8.30-8.35 (IH, dd), 8.65-8.7 (IH, dd), 1 1 .3 (IH, br s). 

Intermediate C2 — Ethyl (2,4-dioxo-4ff-pyrido[2^rfl[l,31oxa2in-l-yl)acetate 




A 2:1 mixture of 3- and 6-azaisatoic anhydride (3.55 g, 21.6 mmol) (Synthesis 1982, 11, 972) was added 
20 portionwise to a suspension of sodium hydride (0.95 g, 60% m oil, 23.8 mmol) in DMF (40 ml). After 
stirring for 1 h, elhyl bromoacetate (2.64 ml, 23.8 mmol) was added. The reaction mixture was stirred 
overnight The solvent was removed under reduced pressure. Ice/water was added to the residue and 
stirred for 1 h. The resulting pmk soUd was collected by filtration, washed with water and dried under 
vacuumat40°C. The product was a 4:1 mixture of the [2,3-^fl and the [3,2-^q isomers. iR-NMRdataof 
25 the title compound. 1H-NMR (ds-DMSO) 5 1.21 (3H,t), 4.18 (2H,q), 4.92 (2H,s), 7.45 (lH,dd). 8.47 
(lH,dd), 8.77 (lH,dd); MS (APCIf) found (M+1) = 251; C11H10N2O5 requires 250. 

The title compound could also be prepared by the following method: 

To a stirring mixture of 3-azaisatoic anhydride (Int. CI) (84.36g, 1 equiv) and N J^-diisopropyl- 
ethylamme (94 ml. 1.05 equiv) mN-methylpyrroUdone (420 ml) was added dropwise under argon at 45- 
30 50»C, ethyl bromoacetate (57 ml, 1 equiv). After 16h at SO^C the mixture was cooled (ice bath) and 
water (560 ml) added with vigorous stirring. The solid which precipitated was filtered, washed with 
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water and partitioned between ethyl acetate and saturated aqueous sodium bicarbonate. An insoluble 

solid was filtered off and discarded and the ethyl acetate layer washed again with saturated sodium 
_bicarbonate, dried (Na2S04) and evaporated. The residue was tritu rated with a 1:1 mixture of ether / 
light petrol, filtered, washed and dried to give the title compound as an off-white solid, yield (56.0g). 

Intermediate C3 — S-(2,3-difluorophenyl)-3-oxopentaiioic acid tert-hutyl ester 



To an ice cooled stirring suspension of sodium hydride (1.96 g, 49.1 mmol, 60% dispersion in oil) in dry 
tetrahydrofiiran (100 ml) was added dropwise under an argon atmosphere re/-/-butylacetoacetate (7.4 ml, 
44.6 mmol). After a further 15 min, w-bu1yllithium(18.7 ml, 46.8 mmol, 2.5M in hexanes) was added 
dropwise maintaining the reaction temperature below 10°C. 2,3-Difluorobenzyl bromide (1 1.08 g, 53.5 
mmol) was added dropwise 20 min later, then the mixture allowed to warm to ambient temperature. 
After a further 15 min liie reaction mixture was^poiFecFontoliln^ 

acetic acid (10 ml), extracted 3 times with ethyl acetate and the combined extracts washed with saturated 
sodium hydrogen carbonate then brine, dried (MgS04) and evaporated to a yellow oil. Chromatography 
(fine silica, ethyl acetate-light petrol) gave the title compound as a yellow oil, yield 9.05 g (71%). IH 
NMR (CDCI3) 5 L45 (9H, s), 2.84-2.91 (2H, m), 2.95-3.00 (2H, m), 3.35 (2H, s), 6.92-7.04 (3H, m). 

Intermediate C4 — (3-^^r^butoxycarbonylmethyl-2-[2-(2^-difluorophenyl)ethyl]-4-oxo-4fl^ 
[l,8]naphthyridin-l-yl)acetic acid ethyl ester 

o o 



To a stirring suspension of sodium hydride (562 mg, 14.06 mmol, 60% dispersion iu oil) in diy DMF C50 
ml) was added dropwise 5-(2,3-difluorophenyl)-3-oxopentanoic acid tert-hntyl ester (Int. C3) (3.63 g, 
12.78 mmol). After 10 min, ethyl (2,4-dioxo-4^r-pyrido[2,3-^[l,3]oxazin-l-yl)aceU^^ g, 
12.78 mmol) was added and the mixture stiixed for 16h. The solvent was evaporated and the residue 
treated with saturated aq. ammonium chloride and extracted 3 times with ethyl acetate. The combined 
extracts were washed with brine, dried (MgS04) and concentrated. Chromatography (fine silica, ethyl 
acetate-light petrol) gave the title compound as a light brown solid, yield 1 .88g (31%). IH NMR (d6- 
DMSO) 5 1.3 1 (3H, t), 1.63 (9H, s), 2.95-3.03 (2H, m), 3.08-3.13 (2H, m), 4.27 (2H, q), 5.3 1 (2H, s), 
7.01-7.1 1(3H, m), 7.35-7.38 (IH, m), 8.67-8.71 (2H, m). 

The title compound was also made by the following method: 

To an ice-cooled solution of intermediate C2 (55.9g, 1 equiv) and intermediate C3 (63.5 g, 1 equiv) in 
dichloromethane (700 ml) was added dropwise xmder argon over 45 min l,8-diazabicyclo[5.4.0]undec-7-. 
ene (40 ml, 1 .2 equiv). After Ih the ice bath was removed and after a further 2.5h the mixture was 
washed with saturated aqueous ammonium chloride, dried (Na2S04) and evaporated. The crude product 




F 




F 



r 
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was chromatographed (fine siUca, ethyl acetate-dichloromethane) then triturated with light petrol to give 
the title compound (80.27g). 



"lnt7rmediate C5 — (2-(2.(2,3-difluorophenyl)ethyD-4-oxo-4^-[l,81naphthyridin-l-yl)acetic add 
ethyl ester 




(3-ter^Butoxycarbonyhnethyl-2-[2<2,3Hiifluorophenyl)ethyl]^^^^^ 

acid etiiyl ester (Int C4) (1 .35 g, 2.86 nunol) was added portionwise to boiling diphenyl ether (10 ml) 
with stirring. After 20 min, the dark solution was allowed to cool to ambient temperature. Pe^le^^ 
ether (b p 60-80) was added to the point of cloudiness to give liie product as a ciystalhne solid, yield 724 
mg (68%). 'HNMR (d6-DMSO) 5 1.19 (3H, t). 3.02-3.09 (4H, m), 4.16 (2H, q). 5.31 (2H. s), 6 10 (IH, 
.^llu^72lJ&Jl,m),i:i6^32J(^Ji^ MSi^CI+), . 

found (M+1) = 373, C20H18F2N2O3 requires 372. 
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The following intermediate was prepared by the method of Bitermediate D4: 



No. 


Precursor 


Structure 


Name 


C6 


C5 


^COOH 


(2-[2-(2,3-difluorophenyl)ethyl]-4-oxo-4iy- 
[l,8]naph1iiyridin-l-yl)acetic acid 



Intermediate Dl _5-(l-(2,3-DifluDrobenzylthio)-l-phenylaminomethyIene)-2,2-dimethyl- 
[l,31dioxane-4,6-dione 





II 



6 



To hexane washed sodium hydride (7.45g, 60% in oil) under argon, was added N-methylpyrrohdone 
(NMP) (270ml) and the mixture cooled in an ice-salt bath. 2.2-Dimethyl-l,3-dioxane-4,6-dione (26.8g) 
was added portionwise over 20min keeping the temperature between 5-10''C. Effervescence was noted 
during the addition. The mixture was stirred at room temperatmre for Ih and phenylisothiocyanate 
(25 2g) added over 15min. Hie mixture was stirred at room temperature for 2.51i and cooled to 15 Cma 
cold water bath. 2.3-Difluorobenzyl bromide (3 8.6g) was added over 10mm and stirred at room 
temperature overnight. The solvent was removed under reduced pressure and the residue parUoned . 
between ethyl acetate (1.2L) and water. The organic layer was washed with further water and then brme 
and dried over MgS04. The solvent was removed under reduced pressure and the residue triturated with 
40-60»C petrol and the solid coUected by filtration. CrystalUsation from methyl r.butyl ether gave the 
title compound as a pale yellow solid (51.4g). lH-NMR(d«-DMSO) 5 1.64 (6H, s). 4.16 (2H, d), 7.1- 

20 
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( 



7.25 (2H, m), 7.25-7.5 (6H, m), 12.12 (IH, brs); MS (APCI-) found (M-1) = 404; C20H17F2NO4S requires 
405. 



Intermediate D2 — Ethyl 2-(l-(2,3-difluorobenzylthio)-l-(2^-dimethyI-4,6-dioxo-Il,3]dioxan-5- 
ylideiie)-methyl)phenylammo)acetate 



5 




To hexane washed sodium hydride (l.Og, 60% in oil) under argon, was added NMP (30inl). A solution 
of 5-(l-(2,3-difluorobenzyIthio)-l-phenylaminomethylene)-2,2-dimethyl-[l,3]dioxane-4,6-dione (lO.Og) 
(intermediate Dl) in NMP (20ml) was added by syringe over 1 Sinin at room temperature and stirred for 

30nHn=.-Ethxl.bfpmoacetate (4.5^was added aM A^mi^^ heated at 60°C for 6h. The mixture was 

10 partitioned between ethyl acetate and water and the aqueous layer extracted with further ethyl acetate? 
The combined organic layers were washed with further water and brine, dried over MgS04, and the 
solvent removed under reduced pressure. The orange oil so obtained was triturated with diethyl ether/ 
40-60''C petrol to give a solid that was collected by filtration. This solid was recrystallised from methyl 
r-butyl ether to give the title compound (7.37g). (ds-DMSO) 5 1.24 (3H, t), 1.55 (6H, br s), 

15 4.19 (2H, q), 4.37 (2H, d), 4.81 (2H, br s), 6.85-7.5 (8H, 2xm). 

Intermediate D3 - Ethyl (2-(2,3-difluorobenzyIthio)-4-oxo-4^-quinoIin-l-yl)acetate 

XOOEt 

Ethyl ( l-(2,3-difluoroben2ylthio)- 1 -(2,2-ciime&^ 

ainino)acetate (interaiediate D2) (0.85g) under axgon was stirred with trifluoroacetic (10ml) at room 
20 temperature overnight. The mixture was evaporated under reduced pressure, dissolved in 

dichloromethane, washed with sodium bicarbonate solution and dried over Na2S04. The solvent was 
removed under reduced pressure and the residue triturated with diethyl ether to give the title compound 
(0.43g). 1H-NMR (CDCI3) 5 1 .27 (3H, t)] 4.26 (2H, q), 4.29 (2H, s), 5. 1 (2H, br s), 6.45 (IH, s), 6.95- 
7.25 (4H, m), 7.39 (IH, t), 7.64 (IH, dt), 8.42 (IH, dd); MS (APCI+) found (M+1) - 418; C22H21F2NO3S 
15 requires 417. 



Intermediate D4 — [2-(2,3-Difluorobenzylthio)-4-oxo-4J5r-quinolin-l"yl] acetic acid 




To a solution of Int D3 (21.56g, 0.055mol) in dioxan (200ml) was added sodiimi hydroxide (6.0g, 
O.lSmol) in water (200ml) and the solufdon stirred for 2.5h then concentrated. The residues were 
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5 



10 



15 



20 



25 



dissolved in water and acidified to pH 2 with 2M hydrochloric acid and the precipitate collected and 
^vashedsequentiallywithwater, ether and thenhexane. The soUds were dried /»vac«o at 40 C to 
provide Ihe title co n.ooundf20.0.. 100%). %-NMR (d.-DMSO) 6 4 .5 (^H'/)' 

1 m)";?! (IH, m), 7.4 (2H, m), 7.6 (IH, d. J=8.5Hz). 7.7 (IH. t, J=8Hz), 8.1 (IH, d. J=8Hz). 
MS (APa+) found (M+1) = 362; C18H13F2NO3S requires 361. 

Intermediate El — 3-(2^-DifluorophenyI)propionic acid 

A solution of 2,3-difluorociBnamic acid (9.14g) in ethanol (250ml) with 10% palladium/carbon catalyst 
was hydrogenated for 5h at room temperature and atmospheric pressure. Tte reaction nUxture was ^ 
filtered through celite and concentrated in vacuo to give hte title compound as a colourless solid (9.05g. 
quant.) IR-NMR (CDCI3) 5 2.70 (2H, t, J7.6Hz). 3.02 (2H. t, J7.6Hz) and 7.01 (3H. m). 

■'inirmediateEl-Ethyf^ 




To a solution of 3-(2,3-difluorophenyl)propionic acid (Int. El) (5g. 26.88mmol) in anhydro,^ 
dichioromeflxane (50ml) containing a few drops of DMF was added oxalyl chlonde (4.7ml 53.84mmol) 
at O^C under argon. THe solution was then stirred at ambient temperature for 2h and the solvent removed 
in vacuo. The residue which contained the acid chloride was dissoved in toluene (50ml) and added to a 
slurry of (2-carbamoylphenylamino)acetic acid ethyl ester (5.0g, 

containing pyridine (1ml) and 4-dimethylaminopyridine (DMAP) (lOOmg). After 16h at 90 C the 
solvent was evaporated and the solid residue washed with wa1«r. aqueous ^f^^J^^^^J^f 
title compound (6.9g, 82o/o) as a cream soUd. 'H-NMR (DMSO) 5 1 .24 (3H. t), 3 13 (2H t^ 334 (2^ 
m). 4.24 (2H, q). 5.48 (2H, s). 7.19.(1H, m), 7.29-7.35 (2H, m), 7.60-7.72 (2H. m), 7.94 (IH. t), 8.19 (IH. 
d); MS (APCI+) found (M+1) = 373; C20H18F2N2O3 requires 372. 

Intermediate E3 - 2-(2-(2-(2,3-DifIuorophenyl)ethyl)-4-oxo-4iJ-quinazoIin-l-yl)acetic acid 




30 



A solution of ethyl 2-(2-(2-(2,3-difluorophenyl)ethyl)-4-oxo-4iy-qumazolin-l-yl)-acetate (Int. E2) (6.8g, 
18 3mmol) in metiianol (30ml) and 2M sodium hydroxide solution (18.0ml. 36mmol) was stirred at 
ambienttemperatore overnight. The solvent was removed in vacuo and the residue dissolved m water 
(10ml) Acidification to pH 1 witii 2M hydrochloric acid gave a solid that was filtered, w^f^ wi& 
„ddried/«vac«/togivethedesiredproduct(5.9g.94o/o)^ 'H-NMR (DMSO) 5 
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3.11-3.30 (4H, mX 531 (2H, s), 7.16-7.33 (3H, m), 7.61 (IH, t), 7,68 (lH,d), 7.89 (lH,t), 8.18 (lH,d); 
MS (APCH-) found (M+1) = 345; C18H14F2N2O3 requires 344. 



Intermediate Fl — iV-(l-(^butoxycarbonyI)piperidin-4-yl)-2-[2-(2,3~difluorobenzylthio)-4-oxo-4£^^ 
quinolin-l-yl]TA^--(4'-trifluoronaethylbipheuyl--4-yImethyl)acetamide 



Prepared from Int. A4 and Int. D4 by the method of Example 1 : 



Intermediate F2 — A^~(Piperidin-4-yl)-2-[2-(2,3-di£luorobenzylthio)-4-oxo-4jy-quinoIin^ 
trifluoFomethylbiphenyI-4-ylmethyl)acetamide trifluoroacetate 



10 To intermediate Fl (6.4g) in dichloromethane (20ml) was added trifluoroacetic acid (14ml) at room 
temperature. The mixture was stirred for 0.75h, the solvent removed under reduced pressure and 
chromato graphed on silica gel using 0-10% methanolrethyl acetate. The crude product was dissolved in 
ethyl acetate and left to stand overnight. This gave the desired product as a solid (4.7g). ^H-NMR (d6 
DMSO) 6 1.7-2.15 (4H, m), 2.85-3.1 (2H, m), 3.2-3.5 (2H, m), 4.25-5.9 (7H, br ms), 6.28 + 6.33 (IH, 

15 2xs), 7.05-7,9 (14H, m), 8.15 (IH, ddd); LC/MS (ESI+) found (M+1) = 678; C34H32F5N3O2S requires 
677. LC/MS purity = 100%. 

Intermediate Gl — 2-[2-(4-Fluoroben2yltMo)- 556-trimethylene-4-oxo-4H-pyrimidin-l-yl]acetic ' 
acid 






20 The preparation of this intermediate was described in International Application WO 01/60805 Al . 
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Example 1 _N<l-(Thia2ol-2-ylmethyl)piperidm-4-yl)-2-[2-(^^^^^ 
qmnolm-l-yI]-N-(4'-trifluoromethylbiphen-4-ylmethyl)acetaiiiide 





A mixture of 2-(2-(2,3-difluorobenzylthio)-4-oxo-4H-quinoliii-l-yl)acetic acid (Int. D4) (0.837g).N-(l- 
5 thiazol-2-ylmethylpiperidin-4-yl)-4'-trifluorome1hylbiphen-4-ylmethylan^ (Int. All) (l.Og), 0-(7-aza- 
benzotriazol-l-yO-N^M.N'.N'-tetramethyliironium hexafluorophosphate (HATU) (1 .23g) and 
diisopropylamine (1.13ml) in dimethylformamide (10 ml) was stirred at room temperature for 16h. The 
solvent was removed under reduced pressure and the residue partioned between dichloromethane and 2M 
sodium hydroxide. The aqueous layer was extracted with further dichloromethane and the combmed 

10 ■ ofg^ia¥yefs- wefe w^Tief^^^ 

oil This oilwas chromatographed on siUca gel using 2-4% 2M ammonia in methanolrethyl acetate 

Product fractions were evaporated and the residue triturated with ethyl acetate-.dieHiyl efter to give &e 
title compound (0.96g). ^H-NMR (CDCI3) 5 1 .7-2.15 (4H, m), 2.25-2.4 (2H, m), 2-95-3.2 (21^) 3.65-^ 
3 8 + 4 55-4.7 (IH, m) 3.85 + 3.92 (2H, 2xs), 4.22 + 4.27 (2H, 2xs), 4.71 + 4.76 (2H, 2xs), 4.9-5.55 (2H, 
15 • m) 6.43 + 6.51 (lH,2xs). 6.75-7.2 (4H,m), 7.2-7.4 (2H.m), 7.4-7.8 (9H,m) 8.3-8.5 (lH,m);LaMS 
(LC conditions: 3.3cm x 4.6mm ID. 3pM ABZ+PLUS column using a gradient system 0.1%fonmc acid 
m lOmM ammonium acetate:95% acetontrile with 0.05% formic acid, flow rale 3ml/mm, mjection 
volume Sill), (ESI+) found (M+1) 775; C41H35F5N4O2S2 requires 774. LC/MS punly - 100%. 

Example2— N-(l-(But-3-en-l-yl)piperidin-4-yI)-2-[2-(2,3-dffluorobenzyItWo)-4-oxo-4H-qumoIm^ 
20 i-yl]-N-(4'-trifluoromethylbiphen-4-yImethyl)acetamide 




A mixture of i\r-(pip6ridin-4-yl)-2-[2-(2.3-difluoroben2ylthio)-4-oxo-4if-quinolin-l-y^ 
methylbiphenyl-4-yhnethyl)acetamide trifluoroacetate (Int F2) (O.lOg). 4-chIorobut-l-ene (0.020g), 
anhydrous potassimn carbonate (0.081g) and anhydrous sodium iodide (0.004g) in dimethylfonnamide 
(2ml) was heated at lOO'C. Hie solvent was removed under reduced pressure and the residue partitioned 
between dichloromethane and water. The organic layer was separated, evaporated to dryness and 
purified using a Gilson Autoprep PLC on a lOcm x 2.1cm SUPELCO ABZ+PLUS colmmi contammg 
SUPERCOSIL ™ 5pM packing with a 0.1% trifluoroacetic acid in wateriacetomtrile gradient system. 
The pure samples were partioned between saturated sodium bicarbonate and dichloromethane and the 
30 organic layer was evaporated to give the title compound (0.02g). LC/MS (LC conditions as for Example 
• 1) (ESI+) found (M+1) 732; C4,H38F5N302S requires 731. LC/MS purity = 100%. 
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The following Examples were made by the general method of Example 1, using an appropriate solvent 
such as dimethylformamide or dichloromethane: 



No. 


Precursors 


Structure 


Name 


3 


A13 
B4 




N-( l-benzyloxycarbonylmethylpiperidin-4- 
yl)-2-[2-(2-(2,3-difluorophenyl)ethyl)-4- 
oxo-4H-quinolin-l -yl]-N-(4 -trifluoro- 
methylbiphen-4-ylmethyl)acetamide 


4 


A12 
D4 




N-(l-(pyrid-2-ylmethyl)piperidin-4-yl)-2- 
[2-(2,3-difluoroben2ylthio)-4-oxo-4H- 
quinolin- l-yl]-N-(4 -trifluoromethylbiphen- 
4-ylmethyl)acetamide bitartrate 


5 


A13 
D4 




N-(l-benzyloxycarbonylmethylpiperidin-4- 
yl)-2-[2-(2,3-difluoroben2ylthio)-4-oxo-4H- 
quinolin-l-yl]-N-(4-trifluoromethylbiphen- 
4-vl m fttTi vl ^fl cetam i de 


6 


A5 
Gl 


XT'' 


N-(l-ben2ylpiperidin-4-yI)-2-[2-(4-fluoro- 
benzylthio)-4-oxo-5,6-trimethyIene-4H- 

DvrimidiTi-1 -vn-"Nr-^ 4'-tri'fliiorr>TinetTivl-. . 

biphen-4-ylmethyl)acetamide bitartrate 


7 


A5 
B4 




N-(l-ben2yIpiperidin-4-yl)-2-[2-(2-(2,3- 
difluorophenyl)ethyl)-4-oxo-4H-quina2olin- 
1 -yl]-N-(4 -trifluoromethylbiphen-4-yl- 
methyl)acetamide 


8 


A5 
C6 




N-(l-benzylpiperidin-4-yl)-2-[2-(2-(2,3- 
difluorophenyl)ethyl)-4-oxo-4H- 
[l,8]naphthyridin-l-yl]-N-(4*-trifluoro- 
raethylbiphen-4-yImethyl)acetamide 



The following Examples were made from Intermediate F2 and an appropriate alkylating agent by the 
general method of Example 2: 



Ex. 






No. 


Structure 


Name 
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10 


o 


KT n rvanomelhvlDioeridin-4-ylV2-[2-(23-difluorobeii^ 
tluo)-4-oxo-4H-Kiumolm-l-yl]-N<4'-trifluoromethylbiphen- 






4«yhneti3.)4)aeetaBaide 


11 


P X-^ Fp 

<x 


N^l.(4-methylthiazol-5-ylcaxbonylmethyl)piperidi3i-4-yl)- 
2-[2-(2,3-difluorobenzylmio)-4-oxo-^ia-qumoim x yij j.^ 
(4*-1rifluoromethylbiphen-4-ylmetiiyl)acetam 


12 


— p 


/-L\xTn /'I Tn<*tlivlninerid-3-vlmethvl)piperidm-4-yl)-2-^^^ 

(2,3-difluoroben2yl1hio)-4-oxo-4H-quinolm-l-yl]-N-(4'- 

trifluoromethylbiphen-4-yhnetiiyl)acetajnide 


13 




(±)N-(l-(l-methylpyrroUd-2-ylethyl)piperidm-4-yl)-2-[2- 
(2,3-difluorobenzylthio)-4-oxo-4tl-qumoiui-i yij K"^ 
trifluoromethylbiphen-4-ylmethyl)acetainide 


14 


J^-s^ F 


N-(l-(3-methylbut-2-en-l-yl)piperidm-4-yl)-2-[2-(2,3- 

difluorobenzyl11iio)-4-oxo-4H-qumolm-l-yl]-N-C4- 

trifluoromethylbipheii-4-ybneth.yl)acetamide 


15 


F 


N-(l-(2-(pyrazol-l-yl)ethyl)piperidin-4-yl)-2-[2-(2,3- 
difluorobenzylthio)-4-oxo-4H-qumoim- i-yij-iN K,'* 
trifluoromefliylbiphen-4-ybnethyl)acetamide 


16 




N-(l-(2-methylthiazol-4-ylinethyl)pipendiii-4-yl)-2-[2-(2,3- 

difluoroben2ylthio)-4-oxo-4H-qumolui-l-yl]-N-C4- 
triflu6romefhylbiphen-4-ylmethyl)acetamide 
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17 




N-(l-(2-chlorolWazol-4-ylmethyl)piperidm-4-yl)-2-£2-.(2,3- 
difluorobeiizylthio)-4-oxo-4H-qumoliji- 1 -yl]-N-(4'- 
triflnDTDraethyl1riphBiF4^ 



18 




N-(l-(2<imidazol-l-yl)etfayl)piperidin"4-yl>2-[2-(2,3- 
dMuorobenzyl1iio)-4-oxo-4H-quinoIm- 1 -yl]-N-(4'- 
trifluoromethylbiphen-4-ylmethyl)acetaiiude 



19 





N-(l-0pyrid-3-ylmetliyl)piperidm-4-yl)-2-[2-(2,3-difliior^^ 
benzylthio)-4-oxo-4H-quinoIm-l-yl]-N-(4-trifluorome&^ 
biphen-4-ylinethyl)acetainide 



20 




N-(l-cyclopropylmethylpiperidm-4-yl)-2--[2-(2,3-difluoro- 

benzylthio)-4-oxo-4H-qumolin-l-yl]-N-(4'-tr^ 

biphen-4-yhnethyl)acetamide 



21 




N-( 1 -ben2y lpiperidin-4-yl)-2- [2-(2,3 -difluorobeii2y lthio)-4- 
oxo-4H-quinolin- 1 -yl]-N-(4'-trifluoroinethylbiphen-4--yl- 
methyl)acetamide 



22 




N-(l-(N~phenyl-N~methylaminocarbonylmethyl)piperidm- 

4-yl)-2-[2-(2,3-difluorobenzyltbio)-4-oxo-4H-quinolii:i-l- 

yl]-N-(4-trifluoromethylbiphen-4-ylmethyl)acetamide 



cxxu 



23 





N-( 1 -(5~methylisoxazol-3 -ylinethyl)piperidiii-4-yl)-2- [2- 
(2,3-difluorobenzylthio)-4-oxo-4H-quinolin-l-yl]-N-(4- 
trifluoromethylbiphen-4--yimethyl)acetamide 
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N-( 1 -(N-(3-cyanophenyl)aminocarbonylmethyl)piperidin- 
4~yl)-2-[2-(2,3-difluorobenzylthio)-4-oxo-4H-quinolm- 1 - 
yl]-N-(4-trifluorometiiylbiphen-4-ylmethyl)acetamide 
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27 



28 



N<Hcyclohexylaji»inocarbonylmetiiyl)piperi<iin-4-yl)-2-^ 
[2-<2,3-difluorobenzylMo)-4-oxo-4H<iuinolm-l-yl]-N-(4'- 
triflu0rome&ylbiphM-4-ylmetk3^acetaBaide — 



N 

y 
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N-(l-(pyrid-4-ylme1iiyl)piperidm-4-yl)-2-[2-(2.3-difluoro- 
ben2ylthio)-4-oxo-4H-qumolin-l-yl]-N-<4'-trifluoromethyl- 

bip]ien-4-ylmethyl)acetaimde 



N-(l-(N-(4-methoxyphenyl)carbonylmefliyl)piperidin-4- 

yl)-242<23-difluorobenzyltiuo>4-oxo-4H-qumolin-l-yll- 

N-(4'-trifluoromelhylbiplien^-ylmethyl)acetamide 



V 



N-(l-(2-chloroprop-2-en-l-yl)piperidin-4-yl)-2-[2-(2,3- 

dmuorobenzylthio)-4-oxo-4H-qumolm-l-yl]-N-(4'- 

trifluoromethylbiphen-4-ylmetbyl)acetamide 



N-(l-(2-oxo-2-phenyletii-l-yl)piperidm-4-yl)-2-[2-(2,3- 

difluorobenzylthio)-4-oxo-4H-quinolin-l-yl]-N-(4'- 

trifluoromethylbiphen-4-ylme11iyl)acetamide 



Biological Data 



5 1. Screen for Lp-PIA2 inhibition. 



10 



E„^c activity was detetmined by measurifg the rate of *mijv« of tte^cial -"f^ 
^ll HEPES (N-2-hydroxye.hyIpipera«e-N-2.ethaaesmphonic acKi) buffer co«anm.g 15(taM 



m 

NaCl,pH7.4 



28 




Assays were perfonned in 96 well titre plates. 
5 Recombinant LpPLA2 was purified to homogeneity from baculovirus infected S& cells, using a zinc 
chelating column, blue sepharose afiinity chromatography and an anion exchange column. Following 
purification and ultrafiltration, the enzyme was stored at 6mg/ml at 4°C. Assay plates of compound or 
vehicle plus buffer were set up using automated robotics to a volimie of 170]li1. The reaction was initiated 
by the addition of 20iJ.l of lOx substrate (A) to give a final substrate concentration of 20|ljM and 10 |il of 
10 diluted enzyme to a final 0.2nM LpPLA2. 

The reaction was^ followed at 405 nm and 37 ^'C for 20 minutes using a plate reader with automatic 
mixing. The rate of reaction was measured as the rate of change of absorbance. 

Results 

15 

The compounds described in the Examples were tested as described above and had IC50 values in the 
range <0.1 to 100 nM. 



29 



r 



P3303O 
Claims 

1 . A compound of fomula (J) : 



-or 




5 ® 
in which: 

r1 is an aiyl group, optionaUy substituted by 1, 2, 3 or 4 substituents which may be the same or 
different selected from Ca,6)alkyl, Ca,6)alkoxy, C^i.63dkylthio, arylC(l-6)al]to^^h)^^h^^^ _ 
■ ' ""cN:COlR7;c^ro'^^;COORti^^ CONR^rIO; s02^^B^^':^S02RP.^^E^^.raoiioto 
10 per£luoro-C(i.4)alkyl, mono to perfluoro-C(i.4)alkoxyaryl, and arylC(i.4)alkyl; 

B? is halogen, C(i_3)alkyl, C(i.3)allcoxy, hydroxyC(i.3)alkyl, C(i.3)alkyItiiio, 
C(i_3)alkylsulphinyl, aminoC(i.3)allsyl, mono- or di-C(i.3)alkylaminoC(i.3)aIkyl, 
C(i.3)al]cyIcarbonylanunoC(i.3)alkyl,C(i.3)alkoxyC(i.3)alkylcarbonylaminoC 
C(i_3)alJ<ylsuIphonylaminoC(i_3)alkyl, C(i.3)alkylcarboxy, C(i.3)alkylcarboxyC(i_3)a]kyl, and 
15 r3 is hydrogen, halogen, C(i.3)alkyl, or hydroxyC(i_3)alkyl; or 

r2 and together with the pyridone or pyrimidone ring carbon atoms to which they are 
attached forai a fused S-or 6-membered carbocyclic ring; or 

B? and together with the pyridone or pyrimidone ring carbon atoms to which they are 
attached form a fused benzo or heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which 
20 may be the same or different selected from halogen, C(i.4)alkyl, cyano, C(i.3)alkoxyC(i.3)alkyl, 
C(i^)aIkoxy or Cn _4)alkylthio, or mono to perfluoro-C(i^)alkyl; 

r4 is Het-C(o^)alkyl in which Het is a 5- to 7- membered saturated heterocyclyl ring comprising 
N and optionally O or S, and in which N is substituted by C3.8cycloalkyl or C(i.6)alkyl further 
substituted by 1. 2 or 3 substituents selected from COORI 1, COOCH2RI K CORl 1, CN, 
25 CONR12r13, C3_8cycloalkyl, vinyl optionally substituted by halogen or C(i_3)alkyl and a 5- to 7- 
membered saturated heterocyclyl ring comprising N in which N may be substituted by Ci.salkyl; 

r5 is an aryl or a heteroaryl ring optionally substituted by 1, 2, 3 or 4 substituents which may be 
the same or different selected from C(i.6)alkyl, C(;i.6)alkoxy, C(i.6)alkylthio, aiylC(i 6)alkoxy, 
hydroxy, halogen, CN, C0R7 carboxy. C00R7 NRTcORS CONR^rIO. SOzNR^rIO. Nr7s02R8. 
30 NR9r1 0, mono to perfluoro-C(i.4)alkyl and mono to perfluoro-C(i.4)alko7cy; 

r6 is an aryl or a heteroaryl ring which is further optionally substituted by 1, 2, 3 or 4 
substituents which may be the same or different selected from C(i.6)alkyl, C(i.6)alkoxy, 
C(i 6)allcylthio, C(i.6)alkylsulfonyl, arylCQ.6)alkoxy, hydroxy, halogen, CN, C0R7, carboxy, COOR , 
CONR9r10, nr7cor8, SO2NR9r10, lSnE!L7S02R*. NR^rIO, mono to perfluoro-C(i.4)alkyl and mono 
35 toperfluoro-C(i-4)a]koxy,orC(5_io)alkyl; 

r7 andR^ are independently hydrogen or C(i.i2)alkyl, for instance C(i^)alkyl (e.g. methyl or 

ethyl); 
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r9 and rIO which may be the same or different is each selected from hydrogen, or C(i.i2)aJU«yl, 
or r9 and r1 0 together with the nitrogen to which they are attached fomi a 5- to 7 membered ring 

optionally^ontaining one or more further heteroatoms selected from 05Q^gen, nitrogen and sulphur, and 

optionally'siiHstituted by one or two substituentsselected from hydroxy, oxo, C(i^)alkyl, C^j. 

5 4)alkylcarboxy, aiyl, e.g. phenyl, or aralkyl, e.g benzyl, for instance moipholine or piperazine; 

R1 1 is an unsubstituted 5- or 6-membered heteroaryl or an unsubstituted 6-membered aryl, or a 
5- or 6-membered heteroaryl or a 6-membered aryl substituted by one or more r14 
Rl2 

is selected from hydrogen or Ci_3alkyl; 
r13 is selected from phenyl optionaUy substituted by halogen, Ci-galkyl, Ci^alkoxy or cyano, or 
10 Cs.ycycloalkyl; 

R14 is selected from the group consisting of halogen, CF3, Ci.6alkyl, Ci.6arkoxy or cyano; 
X is CH or nitrogen; and 

Y is a C(2-4)alkylene group (optionally substituted by 1, 2 or 3 substituents selected from methyl 
and ethyl), CH=CH, or (CH2)nS where n is 1, 2 or 3. 

15 

A-6GmpouHd-ef-foraiuk Q) as- claimed-m claim i and as named in any of Examples 1 to 29-. 

3. A pharmaceutical composition comprising a compound of fomula (I) as defined in claim lor 2 and a 
pharmaceutically acceptable carrier. 

4. A compound of formula (I) as defined in claun 1 or 2 for use in therapy. 

5. The use of a compound of formula (T) as defined in claim 1 or 2 for the manufacture of a medicament 
for treating atherosclerosis. 

6. A method of treating a disease associated with activity of the enzyme Lp-PLA2 which method 
involves treating a patient in need thereof with a therapeutically effective amount of a compound of 
formula (I) as defined in claim 1 or 2. 

30 7. A process for preparing a compound of formula (I) as defined in claim 1 or 2 which process comprises 
reacting an acid compound of formula (II): 

O 
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COgH 

m which X, Y, Rl, R2 and r3 are as hereinbefore defined, 
5 with an amine compoimd of formula QB): 

■ R6-R5.CH2NHR4 

in which r4 r5 and R^ are as hereinbefore defined; under amide fonning conditions. ^ 

31 
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' Abstract 

Compounds of formula (T): 




inhibitors of the enzyme Lp-PLA2 and are of use in therapy, in particular for treating atherosclearosis. 
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